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Abstract: 

A multi- layered Implant haa at laast 
l.ast two have a different porosity 


. a can ba provided complately or partly with a porou. fleece 


layer an one aide or on both aides 
within a fleece layer. A layer of thd 
alBO consist of a film. Reaorl>able 
.ubBtar>ce8 are considered as waterlals 


two layers, of which at 
A woven or knitted mesh. 


The porosity can vary 
multi-layered implant car. 
and non-resorbable 
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Mul ti-I^Yere<l -dmplant 


The invention relates to a multl-la^ 


eredt implant. 


Conventional^ homogeneous i.inplants < re implanted into the body 
during an operation. If they consist of a porous or resorbable 
material, tissue grows into the poi es or in the place of tne 
implant during the healing process « nd thus forms a new tissue 
structure. With non-resorbable imj lants having cavities ol 
guiding structures, a physiological :ell increase can no longer 
take place at a specific point ;n time because the noa- 
resorbable implant does not permit complete regeneration. There 
is thus a tendency towards in ajnori)houB and undirected fresh 


-issue, formation; cicatrisation an i 


The 

outcome can be inadequate tiaaue strength, which can even lead 
to complications if the implant corsists of a non-resorbable 
material and thus Itself ensures lome mechanical stability 
Therefore, the natural biological fun 


tion of the combination of 
the implant and the body's own tissjue does not correspond to 

that of the original sound tissue < 

! ' 

The object of the invention is to pr :>vide an implant which, t\ 
the different phases of tissue' regene 
differentiated influence on the va 
growth 

This object is achieved by a multi 


features of claim 1 
subsidiary claims* 


Advantageous 


The multi-layered implant according 
least two layers, of which at 


shrinkages occur. 


ation, has a selective ano 
lue and Bpeed of tissue 


layered Implant with the 
versions emerge front the 


to the invention has at 
lealst: two have a differen: 


1 
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porosity. The structure of the ImpuU car. thus be specificalJv 
matched to the tissue regeneration process in th. body where the 
implant is implanted, and a dealred growing-m of the tisaue can 
be controlled. For example, rapldl, -growing cell units car 
quickly advance from one side. of the 
large pores, while on the other aide 
porosity, e.g. a film, can completely 
cells. The several layers of the 

invention can consist of various mataiials, resorbable' and non-' 
resorbable, which in turn can be degraded at different speeds. 
The stimulus which the implant provide 
not have an inhibiting influence, gi 


material, porosity, thickness and dimrnsions of the individual 


Implant into a lay^r with 
a layer of insignificant 
prevent a penetration by 

.mplant according to thu 


C3 to form new tiesue does 
rmn a suitable choice of 


layers ind of the layer aequ'ence aid 
implant, but can be selectively na 
processes, which results in anacceleia 
proliferation . 


The make-up and external shaping of an 
invention which is implanted during a 
based on the type and shape of the 
be replaced and thus differ from 
suitable choice of material and s 
layers, the implant according to the 
the given biological conditiofia, so 
tissue is! again differentiated (^igh va 
case, has 
tissue. 


origj nal 


cfl se 

trurturo 


in\ ent 


the same directed stiructure 


laye red 


In a preferred version of the multi- 
the invention, a woven or knitted meeh 
or partly , provided with a porous fleece 
porosity 6f the fleece layer lies in 
1000 l/(m* s) gas flow, measured' with 
Pa, a test! surface of SO nm^ «na « to«^ 


o vera 11 s ha pe of the 
tched to the healing 
ted and directed tissue 


implant according to the 
7iven operation are thus 
tissue structures to 
to case. Through a 
of the individual 
ion can be matched to 
that the newly- forming 
ue) and, in a favourable 
aa the original sound 


Implant according to 
(lattice) is completely 
layer on one side. The 
thb range between 100 and 
an inlet pressure of 200 
Ihi.ekn*s6 t^f X mm. wltA 
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this maVe-up, the meah forms a layer 
which t.h© tisftue will grow virtually 
tissue proliferation, on the other h 
the porosity of the fleece layer. Th 
more quickly into a material with 
material with small poroeity. Tho me 
consist of a resorbable or a non-res 
example/ the fleece layer is resorbab 
mesh remains the only constituent o 
after some tijne and can whore neces 
permanent reechanical stability. 


of coarse porosity throu-jn 
unhindered. The speed or* 
nd, can bo controlled via 
tissue thus tends to grrw 
Ipr^e poroeity than into t\ 
h and the fleece layer car 
^rbable materic*l. If, fci 
e but tho mwfth is not, the 
the implant in the body 
ary ensure an additional 


In another preferred version, a wcven or knitted mesh i? 
completely or partly provided With a porous fleece layer on both 
sides, and the two fleece layers can have a different porosity 
The fleece layers can also ha>^e diffi 
The porosity within a fleece layer 
suitable matching of these variables, 
according to the invention can be se 
given use. 

With another design of the mullti-laye 
the invention, a porous fleece layer, w] 


rent shapes or outlines, 
an also vary. Through 
a multi-layered implant 
ectively prepared for a 


fills the mesh, is located on one side of a woven or knitted 


mesh, while a film with a thickness 
deposited on the other side. Such a 
to the adjacent tissue and also reduce 
cells carinot penetrate the implint fronn 
which is . provided with the filsi. If 
this effict lasts for only a certain 
certain circumstances this is enough to 


ed implant according to 
ilch completely or partly 


] between 10 and 50 is 
film prevents mis-growths 
adhesion, as the tissue 
the side of the implant 
the film is resorbable, 
period. However, under 
prevent rapidly-growing 


cell unite from advancing into^ tho inplant, while, from the 
other aide, slowly-growing cell unit I grow into the porous 
fleece layer, which they would bo prevented from doing without 
the film by the advancing, rapidly-grow ng coll units. 
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other structures o£ a multi-layered 
inventirn having fll„« also po 

Jcnltted meah can b« provided co„,plot 
one .ide or on both eidee. with an 
one fleiece layer, on. or the fleeco 
partly coated with a £ll„,. guch a„ 
one Of th« structures listed above 
Alternatively, veraione are also ' 
merely oi two layers, namely « fii„ 
insignificant poroaity, and a fleece 


e ly- 


re 


The individual layers of the milti- 
the Invention can each consist of a 
material. This applies to the mesh. 
Suitable as resorbable material is e c 
Polydioxanone or Poliglecaprone 25 
materials. 


Polypropylene or polyester Ln be 
material . ' 


The following examples, which are explained with the help of 

drawings, serve to domonstrtite th » varl«r« \ 

-tructure. of .he ^ulti-Iayered i„flan7 ' ^^"^'^"^ 

invontloh. ' 


implant according to th^ 
Bible. Thus, a woven o-- 
or p«tly with a £ii„ or 
implant which hae at le„t 
l«y«a can bo completely ci 
Lmplant can otherwiae have 
i.e. can contain a menh. 
conceivable which conalat 
a layer with email or 
Layer- 


layered 


implant according to 
orbable or non-re.orbable 
fleece layer or a film, 
preferably Polygiactln, 
a combination of theae 


used as non-reaorbable 


Shown ar^i 


Figure 1 


Figure 2 


an exploded view of a multji 
conolsta of a mesh and two f J 


an exploded view of ' a mult 
consists of a mesh arid two 
porooity. 


according to th« 


-layered implant which 
eece layers , 


1 -layered Implant which 
leece layers of varying 
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Figure 3 an exploded view of a 1 ti-layered implAixZ which 
consists of a mesh, a flee^re and a film. 


riguro 4 an exploded viow of a mi^ 
,s of a mesh, a fl 

a film. 


Iti-layered implant which 
consists of a mesh, a fleet* of varying porosity ai.d 


figure 5 an exploded view of a mu 
consists of a mesh and a fi 

Figure S an exploded view of a mu 
consists of a mesh and a fiJ 
than that of the mesh. 

Figure 7 an exploded view of a mu 
consists of a fleece and a 


Iti-layered implant which 
Im, 

Lti-layered implant which 
m whose surface la smaller 


ti-layered implant which 


Figure 8 an exploded view of a 

consists of a fleece of va 


muj ti-layered implant whlcli 
rylng porosity and a film. 


Figure i an exploded view of a mul 
comprises a mesh and; two fl 
is coated with a filas, and 


Figure 10 an exploded view of a mu: 
comprises a mesh and two 
porosity, a partial region 
1 coated with a film. 


Figure 1 shows a first version of 
according to the Invention. A woven dr 
12 is provided on one side with a fleece 
of 1000 1/m* 8. On the other side of 
fleece 13 with the porosity 100 1/m* e. 


results if a fleece layer with a test 


tl-layered implant whicl. 
ce layers, each of which 


€ e 


Iti 


layered implant which 
:fleece layers of varying 
each fleece layer being 


of 


a multi-layered implant 
knitted mesh (lattice) 
11 which has a porosity 
the mesh 12 there is a 
The gas throughf low which 
surface of 50 era* and a 
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tGsr thickness of 1 mm 1b expoaed 
pressure of 200 Pa is given as a mea 


to the gaa at an inlev. 
sure for the porosity. 


With the embodinient represented in f^igure 2, the upper fleece 
layer has two zones with different potosity. Zone 21 consists of 


a fleec© with a porosity of 1000 1/m 
a fleece with the lower porosity 200 ; 
two zones 24 (porosity 900 1/m^ s) ar 
is deposited on the other side of a 
in mind that the outlines of aones 22 
optimize the matching of the implant 


s, while tont# 22 contains 
/m* 8. A fleece layer with, 
d 25 (porosicy 300 1/m^ v] 
inesh 23. It must be borne 
and 25 are diffttrent, to 
to the given conditions. 


Figure 3 shows a multi-layered implant 
homogeneous fleece 31, a mesh 32 as mlddl 


Figure 4 shows a multi-layered implan: in which the upper layer 
again has two zones consisting ol fleece with differenc 
porotfity, namely the peripheral zone 41 (porosity 100 1/m^ a) and 
t:hA /-•nVjral 4on« 43 (porooity 500 l/m* s). A woven or knitte*! 
mesh 43 serves as middle layer. A 
other side of the mesh 43. 


which consists of a 
e layer and a film 33, 


The implant from Figure 5 consists ojf 
film 52 deposited thereupon. = It tlja 
case, as it contains one layer (the 
porosity, while the other layer 
insignificantly small porosity. 

In Figure 6, the version from* Figure 
The film 6 2 now covers only a part of 


merely a mesh 51 and tx 
s represents an extreme* 
mesh 51) with very great: 
(the film 52) has an 


not 


The version shown in Figure 7] does 
mesh. The implant consists of mer^ 


porosity of 1000 1/m* s and a film 72. 
for example as a resorbable implant 


ilm 44 is located on the 


5 is somewhat modified, 
the mesh 61. 


contain a stabilizing 
ly a fleece 71 with a 
uch a version is suitable 
fc^r the bone area close to. 
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the teeth during the treatment of 
is placed ao that the film 72 li€ 
effectively prevents ^ rapldly- 
the bone area • The bone aubatance t> 
into the fleece 71. In this way, a 
up . 


pa rodontoe 
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sia. If the implant 
3 on the gums Bide, this 
gum from ponetratin*^ 
US hag enough time to grow 
sjound bone area again builde 


gr Dwing 


The version represented in Figure 8 le similar to that in Figure 
7. Here, a fleece layer comprises two zones , namely a zona 3^ 
consisting of a fleece with a porosity of 1000 1/m' m and & zone 
62 consisting of a fleece with a poronity of SOO 1/m^ s, Ono side 
of the fleece layer is covered by a nira 93. 

Figure 9 shows a version whicl^ again contains a mesh 9 3 provided 
as a middle layer. On one side of the mesh 93 is a fleece 1)1 
with a porosJty of 100 1/m* a, which 
Deposited on the other side of mesh 


porosity of 500 1/m' s, which is provided with a final film 95- 


I 

Figure 10 shows n complex structure 
according to the invention. A mesh 
the upper side of the mesh l^i is a 


Df a multi-layered implar*t 
104 serves as support. On 
fleece layer with an outM 
zone 102, consisting of a fleece wlt^i the porosity 200 1/m^ 
and an inner zone 103, whose fleece h« s a porosity of 100 1/m* s- 

by a film 101. Deposited 
a fleece layer with the 
06 (porosity 150 1/m* s). 
filai 107* 


is covered by a film 9:.. 
93 is a fleece 94 with 


Part of the inner zone 103 is' covere<l 
on the underside of the mesh 104 1e 
zones 105 (porosity 250 1/m* e) and 
Part of the zone 106 is covered by a 


For the sake of clarity, the mUlti-la^ered implants shown in th* 

and constant thic)cness of 
ren use, the basic make*up 
porosity of the individual 
layers, as well as the thickness of the layers and the overall 
shape of the implant are matched to tie conditions. 


Figures have a rectangular basic shape 
the fleece layers. However, for a gi 
of the implant, the material and the 
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To conUbine the individual layers o 
according to the invention with or 
dlffoirent molting points can for e 
layora; if, during manufacture, 
t«mp^jrotur« which io higher than 
material with the lower melting poj 
point of the material with the highe 
layers molta and combines with 
l.nplanto made from resorbable 
Polydlbxanone and Polyglactin, the 
38 30 005 CI. 


the multi-layered implan: 
another, materials witn 
e be used for adjoininrj 
implant is heated to <i 
the melting point of tie 
nt, but below the molting 
melting point, one of t.ie 
adjoining layer. Tot 
terial, preferably from 
nciple is d4r.:crlbed in DE 


xe mpl 
thj* 


the 
pri 


It is also possible to place k film 
the lower melting point between 
melting points and then carry out hea 
and becomes porous and the two layer* 
Xn thii way, for example, a' mesh 
material and a poroua fleece layej- 
Biaterial with a lower melting point 
other. 


tW D 


ma 


nade from the material wirj. 
layers having different 
ing so that the film melts 
are bonded to each othex • 
de from a non-rasorbable 
made from a resorbable 
can be connected to each 
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Thi' -mbod i monl. r. of ^ h'- in von Lion 


or p*. 


' i 1 . Q/^ 


cl.Tinot! arr clofLnod .tp follovs 


in which an r-xclunivo prnpnytr 


1- 


4. 


Multi^layered Implant, charac 
least two layers of which at 
porosity. 


ctlarized in that it h>ia ^^ 
east two have a differe.-. 


Multi-layered implant according 
In that a woven or knitted ma 
provided on one side with a 
poroeity lies in the range 
gae flow, measured at an inlet 
surface of 50 cm' and e rest thi 


to claim 1, characterized 
h is completely or partlv 
porous fleece layer whOij#. 

100 and 1000 l/(m' j , 
pressure of 200 Pa, a tear 
ckness of 1 man. 


between 


3. Multi-layered implant according 


m that a woven or knitted mesh is ..ompletely or parr^j 


provided on both sides with a 


porosity lies m the range bet>rocn 100 and 1000 l/(m' 


gas flow/ measured at 4n inlet 


to claim 1, characterized 


porous fleece layer wheat: 


surface of 50 cm' and a test thickness of 1 


pressure of 200 Pa, a test 


Multi-layered implant according 
In that the two fleece layers hJve 


5- Multi-layered implant according 
in that a woven or knitted mes 


to claim 1, characterized 
^ 1 is completely or partly 

provided on one .Ida with a jorous fleece layer whose 
porosity lies in the range between 100 and 1000 l/(m' a 
gas flow, measured at an inlet j>reBsure of 200 Pa, a test 

• xixrf.oo of SO om* «nd a toot 

completely or partly provided on 


mm • 


to claim 3, characterized 
a different porosity. 


whose tiilchnesB lies In the 


ranqe from 10 to 50 lun. 


thiekAooo of 1 ouu, ouU 

the other side with a film 
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Multi -layered implant according 
characterized in that the poroa 
one of the fleece layers. 


to one of claiirs 2 to ; 
ity varies within at l*a^- 


Multi-layered implant according 
in that a vroven or knitted m€ = 
provided on one side or on botjh 
thickness lies in the range f 


.roil 


Mulri-layered implant according to one of claims 1 to i 
characterized in that it compjises at least one fleete 
layer and that at least one of the fleece layers 
completely or partly coated witli a film. 


to claim 1, characteriz<Ki 
h is completely or partly 
sides with a film whosi» 
10 to 50 um. 


Multi-layered Implant according 


characterized 
resorbable* 


in that at leant one of the layers 


Multi-layered implant accordint 
characterized in that at least 
resorbable. 


Multi-layered implant according 
in that Polyglactin 9loj Polydljoxanon** 
or a combination of these is us 


to one of claims 1 to 


t-o one of claims I zo ^ , 
one of the layers is non- 


to claim 9, characterised 
, Poliglecapronc 79^ 
as resorbable material. 


Mijilti-layered implant according to claim 10, charactorizwd 
in that polypropylene j or polyester ia used as non- 
resorbable material. 
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